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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a required 
pattern to be well formed, processes to be lessened in 
number, and foreign objects to be lessened by a method 
wherein the ratio of the flow rate of NF3 to the total 
flow rate of a mixed gas of CI2 and NF3 is specified 
under such condictions that a chamber is specified in 
degree of vacuum and electron density. 
SOLUTION: An ECR-type RIE device carries out an 
etching operation through such a manner that a wafer 25 
is placed on a wafer stage 27 inside a chamber 20, and 
the chamber 20 is exhausted by a pump 26. Discharge 
takes place in reactive gas by high-frequency waves. An 
electric power of microwaves (2.45GHz) 22 is introduced 
from above the wafer 25 passing through an ECR zone 
23. A multilayered film composed of a conductive film 
and/or an insulating film is etched through this RIE 
device, wherein a mixed gas of CI2 and NF3 is used 
under conditions that the chamber 20 is 0.1 to 5.0mTorr 
in degree of vacuum and above 1010/cm3 in electron 

density, and the ratio of the flow rate of NF3 to the total flow rate of the mixed gas is set to 70 
or below: 100. 
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(57) [9|»] 

[»«] BfHo^^— ^«rfl»fc*rt"t"* iitl:, 

MK?S] C 1 2 /NF 3 = 40/20sccm. 

2mTo r r O^frlCX, ^*>->!JlM Kflt 

5o §l«#. Cl2 £02 XV > 

y3^i2S:ajttxjyfym. nf 3 fr^im 




S^gO. 1-5. OmTorriiJ^MglO 10 
/cm 3 J^±cO^{*TICio^T. Cl2 ^NFs ^ 

0%j£XTT'ife*K 

1 — 5. OmTorrib^WSIlO'Vcm 3 ^ 
±0>jfef*Tlw*J1^T* Cl 2 SfcttHB rSr^tfft^ 

[»#«4] neibinBtt^ *>y a^BMbBUsj:**/ 

©¥*tt«B<0»«;*8:. 
[0 0 0 1] 

[0 0 0 2] 

[0 00 3] Jt, K^^x^fy^a^lOlw, S 
!Ctt^«r*iJfflUfeR I E (Reactive Ion Etching) 3£ 
Bas&6 0 c<s>3£g<D-#J&(g3 1 td*W\ rogfi 

ftW<2 0 filcSVMrfS]/^^ 5 7V — KBK3 
Ot*y-KtS3lt4rl^ ^fe*5WT¥fiI 
£>«3g«:*"r*. >*^2 5tt, *y-KtS3lll: 
«cg£ix£> e ^W<2 0^fi x K7^^y/2 6l:<t 
oT\ 1 0" 3 T o r r f+jS*t?«ffiSttS. SJCtt^^ 40 
tLTfcUll CF4 *rfl§*\5. KJ^ft (r f) 2 8 

jRffiKJbM^-c, cf4 iicFs ♦ -f^t utsse-*- 

[0 0 0 4] xyfy^tSB!^ IWUIl**#y 5/y a 50 



mHV9 -8 2 6 8 7 
[0 0 0 5] CF^(D^^lC|2C^^»^^x^5w^lw 

HMU«£#y ^y^yioii^xs/fymw 

£ Ut, N Fa ^*a<b*bT^<5 0 NF3 ttF7^*/^ 
[0 0 0 6] ^w^^, :ONF3 SrJB^T, fc^ 

tf. #y =«y^y^--y^t5^ :of7 

x^fym^^aot, ^otS»«r»4t5 

[0007] rcDJ;5^m*tt#:oj:5«w#x.e>^6 0 
s FfT¥*E5!w«««r(ix.^R I E«c*5^Ttt, N F 
3 12, xt 

[0 0 0 8] 

N F a — NF+2F 
[0 0 0 9] &SVM2. 5t 
[0 0 10] 

Hb2] 

NFj — N F 2 4- F 

[0 0 11] ifcoTAMii-<5o ZMttb* F 7 is* /Is 

f2, ^^W^^Ox#^^ffIdSLfcl9-rSt)Ot#x. 
[0 0 12] HttK, S^tt^y^^^lJliSV^Ttt. 

[0 0 13] NF3 <D»fi\ NJKT-^A/T-^^o 

Si^WCtm^o COfcfcKltt, NF3 12* 
[0 0 14] 

Mb 3] 

NF, — INT -f- 3 F 
[0015] iZTjk-rX b Nt F KS££Kft?8i1-5 - 



-2- 



3 

<7)E^H1 OOmTo r r^±, £fe x 

[0 0 16] tZZ>*K ±*L*:J; 51-, 
IORIEl:*il>Tll Ng^liNFfc6lMlNF2 <D 

[0 0 17] 

ft <nmmm& <d tt i^mm^jt -c^ 5, ^ ^ ^3sa ^ ^ 

«toT, XJJJj&s«< &ofc?K 413^ ha*±#L*:»? 

[0 0 18] *»WI4. ffi&V>'** BUfHZJ& 
[0 0 1 9] 

S^&TfcoT, S^gO. 1 — 5. OmTorriBj: 
^l^gl O'Vcrn' &,±(D0kt¥TiZ^X, CI 

^^0«»Slw»-f 5NF3 ^*BOifctt7 0%£TF 

[0 0 2 0] dOSig^jfelcJzixtf. NFa (2, 

[0 0 2 1 ] 
Kb 4] 

NFj — N + 3 F 

[0022] NIK^FJD^lc^lcjSp 
f+*ua<k«i:*5. Cl 2 «0S&&Dl::£*K *£Sc 

ttKft xxf/^tz ^vj-^y-r 



(3) 3#B8¥9-8 2 6 8 7 

70 [ 0 0 2 3 ] * fc. M** 1 iZBflftOH^flcSBOKft 
#ttfcl*5^T* 5»#«2l;iE«ta)J: 51-, Clz i:NF 

tfH— B*«ff*#0>T-t\ Cl2 £fcttHB r Srg-fr 
H^iaot, MRtrs y 6 IS* S 6 

[0 0 2 4] -*<o J: 5 «®JBItt, I6HBJ: 

[0 0 2 5] ^fc, SI*«3*5J:a s 4lcIE*WJ:5Jw, 
[0 0 2 6] LfctfoT* »**l*fcrtt2lilE«OH £ - 

[0027] #y *>y ^^mvmmizttsmmt 

[0 0 2 8] 

^»B, il^ci2 /NF3 cofltBit. 

Cl2 ^X^oi^g^Clz JE^^<^BI#,*^U 
/t>b^T*$>6 0 Cl2 /NF3 OjR-&^(0«-7-(Bff. 
JE^tw^<t{B]^^ffif6]*^*t-c £§3fc<ORF^££:ttR 
FM a g n e t r o nSR I E O^rF-g^tt— 1 0 10 / 
cm 3 > EEA^l OmTo r r Sk±.XfoZ><T>\zn L; E 
CR (Electron Cyclotron Resonance) SR I E "Cfi, 
m^S^—l 0 n /cm 3 . mt)&0. lmTorr 
J^±T-^6 e Z<Dtz#). Ilfi^oRFSR I EK 
*5^T, 10- 4 -10- J tfe6(Ol^U ECRSRI 

50 lo-^sst^rt^ftip 
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[0 0 2 9] Lfc#oT, KJ&tfxfrm+Wmz. XoX 

mtLx. ecrs/r i Emmzmmi-tc* 

[0 0 3 0] i2ll ECRlRIE^gfMO-i 

(2. 45GHz) 22C0m^f^^A^tt. 
ECR/-V2 3^ilig-r5o m+fr-fC? ngt£PJ*lfc 

*Bft*{4=«r»fc-r*:«>, 8 7 5 tf & x <omfSL =* 4 & 2 1 
[0 0 3 1] ECRiR I E*JBV\ I6^C 

i 2 £NF3 oa*«B*wov^Tttw-f 5. tt*^a« 

iyf^l^ff^2 0rtll:«"f 
r<O^HlwS-5#, Cl2 ^NF 3 £<7)«g^9#l1-|w 
mT o r r , << t & r f = 1 4 0 0/6 0 

[0 0 3 2] mzn^n&gzX'tb&o C 1 2 <h N F3 O 
RAMI 6 0 s c cml^U NF3(^Ii4 0 s c c 

ttifi&igtwLT, (0. 3 M mK±) »J&s«ii|l1-£ 

:^ J *IBUo NF3^ffiI^7 0%^TT- 

[0033] RJ^:^coJE*^5H^wow^Tttw■r 

5 Q JE*t5Btt, NF 3 ^««l^#<jK®-t--5o EE* 

k^^^s^i-*. *c-e. &JizKy 

IC^oft*^ ^n^r7— / r flil 4 0 0X6 OWi 
U ^Of, C 1 2 /O2 = 5 0/10sccm, iE* 
0. 8 mT o r r , 2 vfc/^V—/ r f = 1400 
/6 0W^ttCt, ^—^^y^if^^-il^^y^ 
>?tifffl<D5 0%*fcf*2 5%fTftofc. 
[0 0 3 4] H4tt-t^)lS*-efc-5 0 JIBSO^nir^T- 



(4) #g|?9-8 2 6 8 7 

[0 0 3 5] £JL±OW«iCj:l9, NF3 ^tJDStt««ES 

[0036] immtomiR 1 ) ±j£ Lfc»Il:I 

[0037] tt, &f&mkm*-?i'--**j\'-*tz>m 

I2^v/y = >BMfcJ«4«:-r** £ tt/^-^y^t 
zm-S&^x-Zo 2Kys/y3>K2*ffiic:ttB«IMbllIl 
1 OdSfiRt-rS, £<0:Rtttf>£*. ^^/^MC 1 2 
/NF3 =4 0/20 sccm, E^31. 2mTor 
r. -^-f * oS^!7-/r f = 1 4 0 0/6 0Wtf)*{* 
<DT. ■>!)p>'M4^^^U, S] 6 J: 

^^^V^i"-5 0 NF3 dS«tf^^Jcj)?KU, Nlf-^ 

ms ±\zj&f&ztitztf» ->y 3^2^ 7th^ 

■^^^<^ LT^y i^y 3^«2S:»*tt3iy^^^U^: 
50 CI2 = 50sccm. 0 . 8 mT o r r . 

o&yN 0 l7 — / r f = 1 4 0 0/6 OWCD&W-T 

[0 0 3 8] (HJ6<ojg1B2) 
*^B<DM5t^jSfeOHJBOJg«g2 <h LTx &JR^y^ 

[0039] 0 9l^-r.J:5^ IS (H^-fr-f) _t 

40 Vtfy isy ^ 2 1 0 0 0 A^a-T 60 ftlw. 

s/^y >-^&^»c:J:l9^^>->y^-^ KR3fel000 
Aj«jBli-5 0 ^^^x »ffCVDft{:J:?)*>y3yKft 

i4^2 0 0 0AMt6 e 

*vy =»V»S^JK5 4r6 3 0A*£flirio 
•>y =^ilS<fcBI5tt, ■TjfeOlR^RJtBSJhBlirU-Ctt 

^> Ell OJd^-TJ: p 7thu^h6^-- 

6^^^^LT, *>y 3^»a^tH5^J:t5->y 
50 »^k»6fc. CHF3 ^CF4 ^^Srffl^TS^ttlwa: 
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Scld, fi^^SEac 1 2 /NF3 =40X205 00 
rru fiE^ 1. 2mTorr N -^-f^ n j£y*r7— / r f = 

1 4 0 0/9 0W, i?xL^W$5:B\Z}3rtZ>m$i&&3 0 
Gauss :* SftWa*) . frac^* 
^- •^?£^/B?ftSH&g3 oro^ir^^T, ->y ^ 
>mkm4$:^x? t LT, ^V^IJIM' KJ8 3. # 

y *>y = yl2^M(:xyfy^t^ 0 

[ 0 0 4 0 ] 0 1 3 l^^-r J: ? IC. SWKltjg££ LT<0 

y a vBt2*S5 OOAifiSotlr^, 
[004 11 W:, -^-f ^nttSr^Dfe-f^a^^SrC 

12 /02 *UT, ^^ffitC 12 / 

02 = 50/10sccm, 0. 8 mT o r r , 

-f * njfi/<»7 — / r f = 1 4 0 0/6 OW^I:^^ 
Tx ^OOTKy C/y =1 ^xo/fymo 51ft 

4 ±0 •> y = ^KSfcflt 5 «^±jwB*5fe s tt5 0 

[0 0 4 2] £i±<D^*,^>m&;&mmi-z>zk\z£ 

NF 3 ^^f6-*^«NJK^j:j:6x<^-^«|«» 

*s<fctf#y *>y 3v«2*n-3S«-ciB»*y^>'^-r 

[0 0 4 3] £<bK. ^]/aytlfldl5^llRS 
y =>-|ft{kffll4±tC. «JECVDftfc6lM**flECVD 

y IM* KIR3«r£tfy- hlffi±l:3V^^ h*-/P 

[0 0 4 4] ZblZl£tz. RfcX*t\,XC\i /NF 
3 ^^^P)Cl2 /O2 O^^^co§3j^^^ 



(5) #Bfl¥9- 8 2 6 8 7 

[0045] (niswgte 3 ) ^iw, mi&<oj&m 3 t L 
x. mtmtmtemhm-r&jfii) -/y = h®« 

[0 0 4 6] C^y- h««*ig*i, WlC, 77^>a 

**r])<DV-hmmmmti,xmm£tiz> 0 laisic^ 

f&LfcgL ^JECVDSrtr^ |?7Ky «>y =>lB2Sr 1 0 
70 OOAitffli-*. ftlw, ^JECVDfeKJ; 9 ^>y =H^m 

WS*^tb^7 0 AfifcffltLfcSL ^y->y=>-JKl2$r 
lOOOAMn. 9c(d, h&»*Lfe«^Jt 
»K«rfT*v\ 0 1 6 tc^-T X b Jw, 7t h h 6 

[0 0 4 7] H^^IfC 1 2 /O2 =50/ 

1 0 s c c iru ELt)0. 8mTorr N -^-f ^ n 8^**7 
— / r f = 1 4 0 0/6 O WCD^lCio^t, El 1 7 K 

[0 0 4 8] fc\Z s 
&*l5 0 S^^^iiC 1 2 /NF3 =40/20 s c 
cm, JE^J 1 . 2mTo r r. # — / r f 
= 1 4 0 0/6 OW^^lw&^T. il 8C^t«l;^ 
yy^y^bllK t^y =^S{bJR7*5j:t/'>y 

->y = ^»^«^^ y */ y = ism^M-f 
z^yj-i'irmiRttftmzi -c*>-5. o^o. -/y^y 
»^b«t>2Ky c/y a^iKti^affitcaiy^^^sixs. 

iS^tc/Ky c/y 3^K2dS3i^^>'^*tt5. 

y ^/y ^^m2<o=^iy^ift^%hbmmz. > sic 

[0049] £X±<D^mzxv x iKyyy3yi2(Dx 

^ W^^IfCl2 /O2 =5 0 

40 /l 0 s c cm, GE^O. 8mTo r r. 

V— /r f = 1 4 0 0/6 OWt^^lClio^T, 019 

jt h b 6 SrBtefeU 3fM^y- hStt«lifi«:^A 

[0 0 5 0] *»WJwJ:-5^s/^^^* 
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[0051] $ fc, ^^->y = yRi2, y >BMfc 

[0 0 5 2] (HJS03fgffi4) SclC, IMl4i:l 

T*«tft;M8±K:. «ECVDfil:j; 9#y v-y 
=>yl2!r5 0 0Atit^ -tofJL ^/N'i/^Jjy^ 

f^y*>yt>{ KR3Sr5 0 0A^If$ o 
Zblz, EWBSjUBI* LT, ^7XtcvdSI:J:D'> 
y = ^KSMkM 5 * 2 5 o A*/*-*-*, ^tc. u^* h 
*»*Lfc«^JC«{KR«rff*v\ 02 2(c^i-J: 5 fc. 

[0 0 5 3] jR^^JtlC 1 2 /NF3 =4 0 

/ 2 0 s c c itk J3E^ 1 . 2mTorr.-^-f:^ Dj£/< 
17— / r f = 1 4 0 0/6 OWtD^f-^o^T. h 
Ui^* h 6 £ It 3 OfWB^iy^^^SrtTft 

*>y 1N< KM3#)3 0 0 AiSrS^ttais/^v^f 5. 
[0 0 5 4] -^^^nSSrWb-r^ 

^l:M^6: kiz±K>, 0 2 4lc^-TJ: pt-. ^ <9 CO 
^V^tM KM3*3J:tf2Ky =^«2Sr»^tt 

[0 0 5 5] roj:?MLT. 

ig/N-^-V^»er £^T-#6 0 fig-:*, ^:/^ 

x-^^a k j: 5 a: y ^ ?mm*wgt®<o& 



(6) ^B8¥ 9 -8 2 6 8 7 

t-#5cd-c\ h<Dffi«^xaffi«*ia6wias 

[0 0 5 6] (SSftOflgffiS) fttll. ^CO^^S^L 

[oo5 7] 02 6^^-Tct mm (B*fr-n ± 

70 tc. y-HMkMl*r**Ufc«, j«ECVDj£l:J:») 
,-Ky ->y 3yJ82^ 5 0 0Atfflt5 o ^^^> 
* V>?mz£V f^yxTi'isy'V-^ KM9*500 
A&m-tZo WECVD8fe^J:?)->y 3^H{bM 

4^7 0 0A«n o fclw, 7thU^h^«L 
fc«¥K*UKSrfTfcv\ HI 2 7lc^-Tct 5 Jw. 7thu 
h 6 l/?-tZ>« 
[0 0 5 8] C 1 z /NF3 =40/2 

0 s c c itk Hit) 1. 2mTorr.^^^ pjg^*? — 
/rf = 1 4 0 0/9 0W^W;iJ^T, 7^-hU^ 

20 * h 6£^*^ £ LTx 0 2 8(w^-rj: 5 

IWbM4 4ra*tt^!y^^^1-S 0 > V = VBMfcM 4 co 

^Cl2 /O2 =50/l0sccm, EE^JO. 8mT 
o r r x -^-f 2 r f = 1 4 0 0/6 0WW 

^ v^^^^y i^-r KM9*5J:tf#y •>y-=^M2fc 
30 0 3 oic^-rj: 9 7t hu-^h6^i 

x v n <fc * 3i y ^ ^ m * m m -r z z 1 1 z. x 

y^fyi/Uf^ KM90flda*s^s/^v^Six-5c 

[0059] £A±. mm<omm 1 - 5 ^^t, a*^f 

^ItC 1 2 /NFs Ji4 0/2 0 s c c nu i"^^ 

tt«»w*ti--5NF3 11^3 3% JE^Il. 2m 
T o r r ^ICO^TM U/c^, WSB Lfc «fc 3 IC, 
^*filC^-T6NF3 if^7 0%OT, ffi^J^s. o 
mTo r rfiJLT-Cfcntf, C k 

[0 0 6 0] S^l^ S^Ch /NF 3 *^0>fc 

50 ^SrJ6i-4^&(ro^TttWUfc^ % flfiic. HBr/Oz 
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Clz fctt£fflv\ RF/^T^TlfSCirl;: 
[0 0 6 1 ] ft*5. ^IsIBB^S^fcllJfiOJgffitt^T 

[BBft>ffi¥ttK91] 

[01] Cl 2 ^?Xv««i:}8rt*«M*iE* 

[B2] ECR5JR I E«)3SB»J«S:^:-rBT-fcS 0 

[113] S^Ch /NFs StS^5l±Sfe»^ 
*>B«*r*-*-B-C*>*. 

[H4] S^Ch /NF 3 ***5J:t^«tOffi* 
t^y^^^«««g*4:^i-B-e*>-5. 

[El 5 ] *«9la30Kco«tt 1 l-«S*Wttl&«tf>» 

[B6] #SS9!£>IIJ6C>?g18 llc*5V*T. I^SIw^-T 
XS^«lcfrttt?ixSxa*:^i-»BB'C«>a 0 

[07] *¥ZW<omt&<OMm 1 «w«-6***3SB<o« 
5g#feofi&<oxa&^r»rBB-OfcS. 

xa^a^tT^toixSXSSr^-rWrffiBT-fce. 

[0 9 1 *&w<Dmm<DMm 2 i^a* 

[010] **M^lllfeW»ffi2^*j^T, 09Jw^ 

[0ii] *&w(omm<DT&m 2 n^-c. hoi: 

»i-xa«)*^fTtt*>^Sxa«r^»ffiB-C*)*. 
[012] **W«)JllSO*B2l^*5l^T, 01 It- 

^i-xa^a^tt^fetbSxai^i-wrBB-cfes. 

[013] **M^Stlfi^*«B 2 t^fctN-C. 0121: 
^i-xa^SJ-fT^fettSXaSr^-rWrffiBTfcS, 
[014] *»W<0j«fcG>Jgffi 2 {wio^T. 0 1 3 \Z 

^i-xa^ai-fT*^6xasr^-rwrBB-c*>*. 

[03] 



SUM 



Cfe/NF3= 


seem 


40/20 


30/30 


20/40 


10/50 


HttSfc 


(>0.3/im) 


29 


26 


96 


261 



(7) OT¥9-8 2 6 8 7 
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[015] **Wo|tJ6<D}gjB 3 \z&Z>*mftmm<n 

mm^m<o 1 ii^^i^T*fce« 

[016] *&W<Dmi&<Otet&3iZlo\,^X, Bl 5IC 
[017] *^^OHffi(0?gffi3lCjo^T, 01 6IC 

^rxao«JwfT**>n6xa*^rB?rBB-efe6. 

[018] *«MOHJ6cO}glB3lr*5l^T, 017IC 
^i-xa^«»wtT*fe^6xa*^i-»rffiBT-fe6. 
[019] *«MOHJ6<OJgffi3^*5l^T. H18I: 

/o ^-f-xaoa^tT^^nsxasr^-rKffiB-efcs. 

[02 0] *38MoSllfi<OJgffl3^^T. 01 9 Id 

^i-xaoaictT^^nsxasr^-rwTBB-efcs. 

[02 1] *8^^ifi<o«l4 i*8t«) 
Mig^fe<^ 1 xa*^i-WrBB-C*>-5. 

[02 2] *38W<0l**O^ffi4i£*5l>T* 02 lie 
^i-xa^aJwff^^ixSXaSr^i-WrBB-CfcS, 

[02 3] *»W^**^W«4fc*51^-C. 02 2IC 
^xa^^J-tT^fen-SxaSr^i-WrffiB-efeS. 

[02 4] 4 IC*5V^, 02 3IC 

20 ^xa^«»-?T*3btt6xaSr^i-»rffiBT-*>6. 

[02 5] *^^^^0^®4IC^^X, 02 4IC 
^i-xao«^fT**>ixSXa*:»i"»rBB-C«>5. 

[026] *&9KDmM<Djei& 5 5 

[02 7] *&W<nmifc<DJ&n5\Z}S\,^X, 02 6 11 

^-rxa^a^ffft^ixsxasr^-rsrBB-efce, 

[02 8] #*Wtf3**0#«5lC*5tvC. 02 7IC 
^xa^^l^ : ft^^4a6Xa^^-r^rffi0Tfc6o 
[0 2 9] *3BW«>**<^»«5lCiai>T. 02 8IC 
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